Lipocalin-2 as a therapeutic target for brain injury: An astrocentric perspective.
Lipocalin-2 (LCN2) is a member of the secreted lipocalin protein family. LCN2 is also a representative gliocalin that is primarily released by glial cells, as well as acts upon them. Astrocytes are one of the major cellular sources of LCN2 under brain injury conditions. Astrocytes secrete LCN2 to promote neuroinflammation. Studies using Lcn2 knockout animals and cultured neural cells suggest an important role of LCN2 in regulating the development of hemorrhagic and ischemic stroke as well as other brain injuries. The clinical relevance of LCN2 is supported by studies on patients with stroke. Mechanistic studies have revealed that LCN2 is a molecular switch for determining the phenotypic fate of astrocytes under inflammatory conditions. LCN2 gene expression is regulated at the multiple levels; mostly at the transcription level, post-transcription level by microRNAs, and protein level by minor post-translational modification. Recent advances in LCN2 research strongly indicate that astrocytic LCN2 is a promising drug target for the injured brain. Future research should focus on its translational aspects, such as developing small-molecule inhibitors or neutralizing antibodies to target LCN2 for the treatment of brain injury. However, spatiotemporally complex roles of LCN2, which are either beneficial or deleterious, should be considered when targeting LCN2. The potential use of LCN2 as a biomarker for the diagnosis and prognosis of various brain disorders is also discussed.